The angiogenic effect of ONO-1301, a novel long-acting prostacyclin agonist loaded in PLGA microspheres prepared using different molecular weights of PLGA, in a murine sponge model.
The purpose of this study was to evaluate the angiogenic effect of topical application of three types of ONO-1301-loaded poly (lactide-co-glycolide) microspheres (ONO-1301 PLGA MS). ONO-1301 PLGA MS were prepared with PLGA 5010, 5020 and 5050 (with molecular weights of 10 K, 20 K and 50 K, respectively), using the solvent evaporation method. The lactide:glycolide ratio was fixed at 50:50; only the molecular weight was varied. The microspheres had an average diameter of almost 25 µm, and a loading efficiency of at least 70%. The sustained-release effect and its dependence on the molecular weight of the polymer used was confirmed in an in vitro drug-release test and by measuring subcutaneous plasma levels after administration of the three types of ONO-1301 PLGA MS to rats for 28 days. In the murine sponge model, the three types of ONO-1301 PLGA MS were administered to mice in a subcutaneously placed sponge and hemoglobin and hepatocyte growth factor (HGF) levels in the sponge were measured at predefined intervals up to 28 days. The hemoglobin and HGF levels obtained were significantly higher than those obtained after daily administration of ONO-1301 powder. Additional in vivo fluorescence imaging showed that PLGA MS remained in the sponge for 28 days. In conclusion, the three types of ONO-1301 PLGA MS prepared with PLGA three different molecular weight suppress the burst release, stimulate angiogenesis on topical application in a murine sponge model. This formulation may therefore be capable of improving the clinical picture in some types of vascular disease.